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[pred cale "3 Vx: Vr: Vg: Vf: [x]#°[r] = [x]#°[g] i ([g]=[f]I[x]:=[r])

Vx.(f) > goVE:Vg:f = g=>fAgaVE:VgfAg=>ga VE:Vgflgh-f=g®
VivVgf=g=f=-g=foVvi:vgf=g=foV:VgVx[x
g}—Elx(f)ég@Vngfig\/f@VngH—f:>g¥—g69Vf—|—|
Vi:Vg:Vh:f == g=f=g=h=f=ho Va:Vb: Ax.Dedy([a], [b]
vi:vgifhng=foVi:vgVhif=g=h=g=fVh=go

Vi Vg Vx: [x]# (gl Hg=>fhg=W (f) @ VE:vg:f = fvga
Vo Vi Vig: VE: [x]#0[1] - [x] 4[] b ([g] =01 [x]:=[r]) - g = Ix. (F)]

[pred cale iy “pred calc”|
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pcl

[pel Proof pule tactic]
[pel " pred cale - Vf: Vg: f = g = ]

py «

[pcl = “pcl”]

pc2

£ .
[pc2 "= Rule tactic]

[pe2 "™ pred calc - Vf:Vg:Vh:if = g = f=g=h=f= h|

[pc2 = By “pc2”]
pc3
[pe3 "— POl R e tactic]

[pe3 *" pred calc F Vf: Vg:f =>g=1fAg]

[pe3 = By “pc3”]
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[pcd P Rule tactic]
[ped " pred cale - Vf: Vg: f = f V g

[pcd = pyX “pcd”]

pcbd

[pch P Rule tactic]
[pes "5 pred cale - Vf: Vg: f = g V ]

[pcs = By “pc5”]

pc6

[pc6 P Rule tactic]
[pc6 stopt pred calc - Vf:Vg:f A g = f]

[pc6 = py: “pc6”]

pc7

[pc7? P Rule tactic]
[pe7 *5" pred calc + Vf: Vg:fAg =gl

[pc7? By “pcT”’]

pc8

[pc8 P Rule tactic]
[pc8 syt pred calc - Vf:Vg:Vh:f = g=h=g=fVvh= g

[pc8 = by “pc8”]
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£ .
[pc9 "= Rule tactic]

e " pred calc - Vf:Vg:f = g = f = —g = —f]

py «

[pc9 = “pc9”]

pcl0

[pc10 P25 " Rule tactic]
[pcl0® sy pred cale F Vf: =—f = f]

[pcl0 Ay “pcl07]

pcll

[pcll "— P Rule tactic]
[

¢11 °2° pred calc F Vx: Vr: Vg: VE: [x]#°[r] 1

([g]="TE1I[x]:=[r]) # Vx. (f) = g]

[pcll = By “pcll”]

pcl2

[pcl2 P Rule tactic]

[p g
(Tgl=TEN [x]:=[x]) g = 3x. (f)]
[pe12 2 “pe127]

pcmp

[pemp P! Rule tactic]
[pemp stogt pred calc - Vf:Vg:f - f = gk g]
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pcunsound

pyk
[pcunsound = “pcunsound”]

pcded

[pcded P Rule tactic]

[peded *" pred cale F Vf:Vg: f - g - f = g

[pcded i “peded”]

pcia

[pcia P Rule tactic]
[pcia *2* pred calc F Vf: Vg:x: [x]#°[g] g = f+ g = Vx. (f)]

[pcia Ry “pcia’]

pcie

: £ :
[pcie =" Rule tactic]

[pcie 5" pred calc + Vf: Vg:x: [x]#°[g]l - f = g+ 3x. (f) = g

[pcie By “pcie”]

pcdeduction

cdeduction prg)f Rule tactic
p

[pededuction *3" pred calc + Va: Vb: Ax.Dedo([a], [b]) # a - b]

[pcdeduction Ay “pcdeduction”]

trivia

[trivia "2 Ae.Ax.P([pred cale F ¥fipe2 > f > f = f=f=f=f=f=f=
fipcl>f=f=fipomp>f=f=fofafafafafafsf=f=

13



f>fafofafafafipadl>faf=f=fipop>f=f=f=
frf=f=af=f=f=1>f=f],po,c)

[trivia strgt pred calc F Vf: f = f]

. . pyk ..
[trivia = “trivia”]

trivia2

[trivia2 progf Ac.Ax.P([pred calc - Vf: Vf: f F repeat > f >
f; pededuction > Vi:f = £ > f F ], po, ¢)]

[trivia2 stogt pred calc - Vf:f I f]

.. pyk ..
[trivia2 = “trivia2”]

iatest

1# (]H—pcl>>géy:>g,pc1au>

[y
g) ,Po, C

FFgé\fx-(x;‘g)]

[iatest "= " A Ax. P([pred calc I Vg: Vy:
yYI#'[glrg=y=g>g=>W.(y=
|

[iatest ® 2 pred calc - vg: Vy: [y1#°[g

py «

[iatest = “iatest”]

andintro

[ proof

andintro " — Ac.Ax.P([pred calc - Vf:Vg:f g pc3 > f =g =
f/\g,pcmpbfbfégéi/\g>>g:>f/\g,pcmp>g>g:>f/\g>>f/\51,po,c)]

[andintro Stogt pred calc - Vf:Vg:f - g f A g]

: pyk .
[andintro = “andintro”]

andelim1

[andelim1 propf AcAx.P([pred calc - Vf:Vg: f Ag - pc6 > fAg =
fipempr>fAg>fAg=f>f] po,c)

[andelim1 *=5 oy pred calc - vf:Vg: f A g - f]

[andelim1 * i “andelim1”)

14



andelim?2

[andelim2 PIOPE A Ax. P([pred calc - Vf:Vg:f Agkpc7>fAg=
g;pecmp>fAg>fAg=g> gl po,c)

[andelim2 *™" pred calc - Vf:Vg:f A g - g]

pyk

[andelim2 = “andelim2”]

orintrol

[orintrol progf Ac. Ax.P([pred calc - Vf:Vg:f - pcd > f = fVvgpemp > f>f =
fvg>fvgl po,c)

[orintrol *%5" pred calc + Vf: Vg:f-fvg]

py @

[orintrol = “orintrol”]

orintro2

[orintro2 progf Ac. Ax.P([pred calc |- Vf:Vg:g - pcs > g =
fvgpempr>g>g=fvg>fvgl po,c)

[orintro2 *3" pred calc F Vf: Vg:ghfVvg]

. pyk .
[orintro2 = “orintro2”]

orelim

[orelim rg)f)\chP((predcalcFVf Vg:Vh:fvghfhFghthtpeded>f-
h>f=h;pcded>gkh>g=h;pel8>f=h=g=h=fvg=
h;pcmp>f = h>f=h=g=h=fVvg=h>g=h={fvg= h;pcmp>g =
hDg:>h:>f\/g:h>>f\/g:>hpcmpr\/ng\/g:>h>>h] Po, ©)]

[orelim iy pred calc I—Vf:Vg:Vh:f\/g}—f}—hl—gl—hl—h]
[orelim by “orelim”]
notintro

[notintro progf Ac. Ax.P([pred calc - Vf:Vg:f g ft —ghk pcded>flg>f =
g;pcded>fh—g>f= —gipc9>f=g=f=-g= ~fpcmp>f=g>f=
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g=>f=-g=-f>f= -g= —f;pcmp>f = ~g>f = g = —f > —f],po, )]
[notintro I pred cale F Vg:fFghfh —gh —f]

. pyk .
[notintro = “notintro”]

notnotintro

[notnotintro progt AcAx.P([pred calc b Vf:f - Vf: f - —f | repeat > f >
f;pcdeduction > Vi:f - ~fFf>f=~f=f;pcap>fof=f=1f> =
f:trivia > —~f = —f;pc9 > ~f = f = -f = -f = ——f;pcmp> ~f = f> -f =
f=f=f= > f=f= f;pcmp> ~f = ~f>~f = f = >
——f], po,c)]

[notnotintro **5* pred calc k- Vf: f F ——f]

. k :
[notnotintro 2 “notnotintro”]

notnotelim

[notnotelim progf Ac.Ax.P([pred calc - Vf: =—f F pcl0 > ——~f =
f;pemp > ——f &> =~f = f > f], po, ¢)]

[notnotelim strgt pred calc F Vf: =—f I {]

. k .
[notnotelim = “notnotelim”]

mt

[mt proof Ac. Ax.P([pred calc b Vf:Vg:f = gk —gt Vf:Vg:f - pcmp > f > f =

g > g; pededuction > Vi: Vg: f - g >fF ETVf: Vg:f I repeat > —g >
—g; pededuction>Vf: Vg: f - —g > f - =g; notintro>f - g>f - ~g > —f], po, ¢)]
[mt st pred calc - Vf:Vg:f = g —g F —f]

[mt By “mt”]

pbc

[pbe "2 Ae.Ax.P([pred calc - Vf: Vg: ~f b g - =f - —g - notintro > —f -
g > —f - =g > ——f; notnotelim > ——f > f], po, c)]

[pbe 22" pred calc - Vf: Vg:~f gk —f - -ghf]

16



[pbe 2 “phe”]

repeat

[repeat progf Ac . P([pred cale - Vf:f I trivia > f = f;pcmp > f>f = f >
f' , Po, C)]

[repeat U pred cale -V f - f]

[repeat Ry “repeat”|

lem

proof

[lem "=~ Ac.Ax.P([pred calc b Vf: Vf: —=f V —f F Vf:f I orintrol > f >
f Vv —f;pededuction > Vi:f HfV —f >V f;Vi:fF repeat > —f vV —f >
=f V =f; pededuction > Vf: f F =f V =f > f+ —f V —f;notintro>f - f Vv -f > f F
=fV—=f > —f; orintro2>—f > fV—f; pcdeduction>Vf: =fvV—f - fv—f > —fv-f
f v —f;VE:—f vV —f F repeat > —f V =f > —f V —f; pcdeduction > Vf: =f vV —f -
—fVf > ~fv-f=fV-f;notintro> ~-f VA FfVf>fVv-fk-fv-f>
—=f V =f; notnotelim > ——f vV —f > f vV —=f], po, ¢)]

st

[lem bt pred calc - Vf:f v —f]

[lem By “lem”]

forallintro

[forallintro POt AeAx. P([pred calc - Vf:Vg: Vx: [x]#°[g V —g| # f I lem >
gV —g;Vg: Vf: g vV =g - repeat > f >> f; pcdeduction > Vg: Vf:g V —g - f >
gV -g=f;pciar [x|#[gV-g|>gV-g=1f>gV-g=

Vx. (f);pecmp > g V —g > g V —g = Vx. (f) > Vx. ()], po, ¢)]

[forallintro S pred calc b Vf: Vg: Vx: [x]#°[g V —g] I f F Vx. (f)]

[ ny ]

forallintro = “forallintro”

forallelim

[forallelim %" Ac.\x.P([pred cale F Vx: Vr: Vg: VE: [x]#°[r] - [x]#°[g] I~
(Tg]="[f1I[x]:=][r]) t=pcll 1> [x]#°[r] &> [x]|#°[g] & ([g]="[f]|[x]:=[r]) >

Vx. (f) = g; Vx: Vg: Vf: ¥x. (f) - pemp > Vx. () > Vx. (f) = g >
g; pededuction > Vx: Vg: Vf: Vx. (f) - g > Vx. (f) F g], po, c)]
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[forallelim *“5" pred calc - Vx: Vr: Vg: VE: [x]#°[r] 1= [x]#°[g] #
(Tgl=TEl [x]:=[x]) = V. (f) - g]

[forallehm Py “forallelim”]

existsintro

[existsintro progf Ac.Ax.P([pred calc - Vx: Vr: Vg: VE: [x]#°[r] = [x]#°[g] i

(Tgl=TEll [x]:=[r]) = pel2 & [x]#°[r] & [x]4°[g] = ([g]="[f]I[x]:=]r]) >
g = 3x. (f);Vx:Vg:Vf:g - pcmp > g > g = Ix. (f) >
3x. (f) ; pededuction > Vx: Vg: Vf: g - 3x. (f) > g+ 3x. (f)], po, ¢)]

[existsintro gt pred calc = Vx: Vr: Vg: Vf: [x] #O[r] 1 [x]#° [g] -
(Tg]=[f11[x]:=]r]) g = 3x. (f)]

. . pyk . .
[existsintro = “existsintro”]

existselim

[existselim """ Ac. Ax.P([pred calc - Vx: Vf: Vg: [x]#[g] # 3x. (F) F f - g F
peded>fHg>f = gipcie > [x]#°[g] > f =g > Ix (f) =
g: pemp &> 3x. (f) > 3x. (f) = g > g, po. )]

[existselim I pred calc - Vx: Vf: Vg: [x]#°[g] = . () FfF gt g

. . pyk . .
[existselim — “existselim”]

bottomelim

[bottomelim "% Ac.Ax.P([pred calc b Vf: Vg: f A —f b Vf: Vg: =g b
andelim1 > f A —f > f; pcdeduction > Vf: Vg: =g = f > —~g - f; Vf: Vg: —g I
andelim2 > f A =f > —f; pcdeduction > Vf: Vg: ~g = =f > —g I

—f; notintro > —~g - f > =g = —=f > ——g; notnotelim > ——g > g, po, c)]

[bottomelim *3* pred calc F Vf: Vg f A —f g

[bottomelim PV “hottomelim” ]

lemnotintro

[lemnotintro proof Ac. Ax.P([pred calc - Vf:Vg:f = g A —g F Vf:Vg:f
pecmp>f>f = gA—g > gA—g; andelim1 >gA—g > g; pcdeduction o> Vf: Vg:f -
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g>fhgVE:Vg:fFpemp > fi>f = g A —g > g A —g;andelim2 > g A ~g >
—g; pcdeduction > Vf: Vg: fF —g > fF ﬁg,notmtrobf + ng g > ﬁﬂ Po, ©)]
[lemnotintro st pred calc - Vf:Vg: f = g A g - —f]

. pyk .
[lemnotintro = “lemnotintro”]

nontrivQ

[nontriv0 progf AcAx.P([pred calc - Vp:Vq:p=q=qFg=pFp=qF
pemp > p = q>p =g = ¢ > g;pcmp > q>g = p > pl,po,c)

[HOHtI‘lVOHpI‘GdC&lCFVqu p=d=9qkFqg=pFp=qkp

. py .
[nontrivl = “nontriv0”]

nontrivl

[nontrivl progf Ac.Ax.P([pred calc - ¥p: Vq: p F —p I andintro > p > —p >
p A —p; bottomelim > p A —p > q], po, ¢)]
[nontrlvl M pred cale - Vp:Vq:p F —p F

. pyk .
[nontrivl =" “nontrivl”]

nontriv2

[nontriv2 propf Ac. Ax.P([pred calc - Vp:Vq: ~p = q - —p - Vp:Vq:p F
nontrivl > p &> —p > q; pcdeduction > Vp: Vq: p - q > p = g; andintro > p =
4>-pP=9>p=9qA=p= 4l po,c)

[nontriv2 *IY pred calc Vp:Vq:—p=qF -pFp=qgA-p=d

. pyk .
[nontriv2 2R “nontriv2”|

nontriv3

[nontr1v3 0 NeAx. P([pred calc - Vp:Vq: =p = q - Vp: Vq: —=p -

nontriv2 > —p = q > —p > p = q A =p = g; pcdeduction > Vp:Vq: —p - p =
q/\ﬁp:>q>>ﬁp:>péq/\ﬁp:>q,lemnot1ntr0>ﬁp:p:q/\ﬁp:>q>>
—=p; notnotelim > =—p > p], po, c)]

[nontriv3 *° pred calc - Vp:Vg:—p = qF p]
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. pyk .
[nontrivd = “nontriv3”|

nontriv4

[nontriva "= e Ax.P([pred calc - Vp:Vq:p=q=qFq=pkVp:Vq:p =

q k- nontriv0 > p = g = q>q= p>p = q > p; pcdeduction > Vp:Vq:p = q -
P> q = qt p;Vp:Vq: =p = q F nontriv3 > —p = q > p; pcdeduction >
Vp:Vg:-p=qtp> ﬁE:gl—E,orehmbg:gl—EDﬁE:gl—E»E} Po, €)]

[nontrivd *2* pred calc - Vp:Vq:p=>q=qtq=ptp|

. pyk .
[nontrivd = “nontriv4”|

nontrivb

. pyk .
[nontrivh = “nontrivs”|

nontriv6

. pyk .
[nontrivé = “nontrive”]

X = %

[y=b tex “H#1. \equiv #2.7]

k .
[¢ = % 255 “n getequiv "]
X = %k

[y = b ™% 1. = #2.7]

pyk «,

[* =% = “" setequals "”]

%k

[—x tex “\neg #1.”]

[ﬂ* YE “not ")
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VAR S

tex

XAy = “#1. \wedge #2.”]

[k A 250 land 7]

* V ok

tex

[x Vy = “#1. \vee #2.”]

[* V * Y Jop ")

Yok (%)

[y. (b) “% “\forall #1. . \left(#2.\right)”]
[V . (x) VX “forall " dot " end forall”|
Jx . (%)

[By. (b) 3 “\exists #1. . \left(#2.\right)”]
[Fx.(x) PYX “exists " dot " end exists”]

* € %

[y € b ™3 “#1. \in #2.7]
[* € % PV wn getin "]

The pyk compiler, version 0.grue.20060417+ by Klaus Grue
GRD-2006-07-12.UTC:19:00:11.024866 = MJD-53928.TAI:19:00:44.024866 =
LGT-4659447644024866e-6
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